Characterization of spinal motoneuron degeneration following different types of peripheral nerve injury in neonatal and adult mice.
Experimental lesions have been used widely to induce motoneuron (MN) degeneration as a model to test the ability of different trophic molecules to prevent lesion-induced alterations. However, the morphological mechanisms of spinal MN death following different types of lesions is not clear at the present time. In this study, we have characterized the morphological characteristics of MN cell death by examining DNA fragmentation and the ultrastructural and light microscopic morphological features of MNs following different types of spinal nerve injury (i.e., axotomy and avulsion) in the developing and adult mouse. In neonatal mice, axotomy induced cell death as well as the atrophy of MNs that survived the injury. DNA fragmentation could be detected by using the terminal deoxynucleotidyl transferase (TUNEL) method during the cell death process following neonatal axotomy, whereas TUNEL labeling was not observed following either neonatal or adult avulsion. However, with the exception of TUNEL labeling, the morphological characteristics of MN death following neonatal axotomy and avulsion were similar, and both resembled most closely the form of programmed cell death termed cytoplasmic or type 3B, which exhibits similarities as well as differences with currently accepted definitions of apoptosis. By contrast, adult avulsion resulted in a type of degeneration that resembled necrosis more closely. However, even there, the morphology was mixed, showing characteristics of both apoptosis and necrosis. These results indicate that the mode of MN degeneration is complex and is related to developmental age and type of lesion.